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Summary: Drought is a major problem for plant breeding in the country during dry years. This, in parallel with the increase in the technical 

capabilities of agriculture, has put more emphasis on overcoming the drought phenomenon. For this purpose, efforts have been made both in 

the development of relevant technical concepts and in the development of appropriate methodologies and technologies. The most important 

activity in this direction is the redistribution of water resources mostly over time. The report presents some aspects of overcoming the effects 

of drought by optimizing the use of water resources. 
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Bulgaria is in the zone of unsustainable humidification. 

The agro-climatic peculiarities in a number of the regions of the 

country determine the necessity to carry out irrigation of the crops 

mainly during the period June-September to compensate for the 

water deficit forming in order to create suitable conditions for their 

development. 

The role of irrigation in obtaining sustainable yields with 

high production qualities, with a sharp reduction in the adverse 

impact of climate factors over the years, is indisputable and 

scientifically and practically proven. 

Achieving the main strategic goal of the state policy in the 

field of agriculture - creating an efficient and competitive export-

oriented sustainable agricultural production is unthinkable without 

conducting irrigation of the main agricultural crops. 

At the same time, the country has limited water resources 

distributed unevenly over its territory, as well as in seasons and 

years. Reducing these resources is also associated with climate 

change in the region in recent years, characterized by long and 

frequent droughts, which are expected to increase further in the 

future. 

This implies the rational and economical use and increase 

of the efficiency of water use, and it is essential in this regard to 

introduce in practice the irrigable agriculture of the country, good 

practices for irrigation of agricultural crops using appropriate water 

and energy technologies, irrigation techniques and regimes, 

organization and management of the irrigation process in 

accordance with the contemporary approaches and principles of 

management and protection of water and other environmental 

components according to European norms and rules in this area. 

The natural conditions of an area largely determine the 

effect of the irrigation of agricultural crops. The effect of watering 

is greatest where the natural supply of crops with water is 

insufficient. Such areas in the country are those where average 

annual rainfall is around 500 mm and rainfall areas that range from 

500 to 700 mm but are poorly distributed. 

 

Characteristics of drought and its impact on 

plant growing 
 

Observations show that intensive drought begins in 

Bulgaria after the third ten days of June, which continues in July, 

August, very often in September and partly in October. Almost all 

the rainfalls that fall in July-August are insufficient to provide a 

normal vegetation, so artificial irrigation is required. 

It should be stressed that the amount of fallen rain can not 

yet characterize the supply of plants with moisture, because part of 

it is evaporated from the leaves and stems, another flows on the 

surface without getting into the soil and using of the plants. These 

losses are significantly altered in quantitative terms by the falling 

rainfall. Loss is in direct dependence on soil conditions, 

precipitation intensity and climate factors. 

Taking into account the uneven nature of rainfall, and 

especially their limitations and irregularities during the summer 

vegetation months, the need for irrigation in all crops can be 

assessed even more clearly. 

The special features of the rainfall regime and especially 

the regime during the summer months of July and August show that 

the rainfall in the country is extremely insufficient to satisfy the 

requirements of plants from soil moisture. This shows that drought 

in the country is a regular phenomenon almost all years, and as 

many researchers claim, drought for our country is climatological 

normality. 

When considering the drought and its influence on the 

productivity of agricultural crops, the yields obtained in irrigated 

and non-irrigated conditions also benefit. They, in turn, reflect the 

impact of meteorological indicators on the development of crops 

during their vegetation period, depending on the biological and 

physiological requirements during their individual development 

phases. 

To reduce the drought damage, of particular importance in 

crop cultivation are the irrigation regimes, which have a significant 

impact on the ratio of growth and reproduction processes, hence on 

the formation of yields. 

In this case, it is extremely useful to know the yields 

obtained from multi-year field experiments in optimum irrigation 

and water deficit conditions, the criticality of the crops to the water 

during the different phases of their development, the production 

losses for each phase when water requirements are not met . 

For most of the agricultural crops grown in Bulgaria, the 

rain that falls during the growing season is important. For crops 

such as corn, sugar beet, tobacco, sunflower and other trenches 

during vegetation, crops are almost the same as those for vegetables 

and vegetables, and for the crops of vines, vines, perennial fodder 

crops, etc., rainfall, which falls during the winter months, also 

counts. 

The temperature affects the normal growth and 

development of agricultural crops. The temperature conditions for 

the country are characterized by rapid warming and rising in April. 

The highest temperatures are in July and August, when relatively 

the most intense droughts occur. The plants during this period form 

a large biomass, their water consumption is very high and the 

drying and exhaustion of easily accessible moisture in the soil has 

irreparably harmful effects on plant growth. Proper and timely 

irrigation during this period ensures high and quality yields of all 

agricultural crops. 

Apart from rainfall and air temperature, the relative and 

absolute humidity of the air, the air saturation deficit with moisture, 

the wind speed, influence the growth and development of plants. 

During the vegetation period, the relative humidity of the 

air is fluctuating over a wide range, which has an impact on the 

development of crops. The lowest relative air humidity values 

??occur in July and August, during which period most of the crops 

are in increased growth and development and are subject to high 

demands on soil and air humidity. The low relative humidity in July 

and the beginning of August, for example, affects the fertilization 

and shaping of the corn cobs. 
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Irrigation as a basis for the development of 

sustainable agriculture in drought conditions 
 

Overcoming the effects of drought implies a good 

knowledge of the crop's needs for moisture and the impact on the 

yield of reduced water reserves, the violation of the irrigation 

regime. Considerations made in this regard are abstracted from 

drought as a climatic phenomenon as a hydrological phenomenon 

and analyzed in the sense of an agronomic phenomenon. Biological 

and agro-dynamic studies on plant sytem changes and yields related 

to water stress are addressed. 

For the formation of normal crops as well as crop yields, 

it is necessary to have a certain moisture content in the root soil 

layer. Given the individual crops and the dynamics of soil moisture 

in "annual cross-section", crop requirements for moisture under 

non-irrigated conditions are met in a different way. Because of the 

climate in our country, the critical minimum is often reached in this 

respect. This necessitates watering, the number and timing of which 

are closely related to the stages of crop development and the 

tensions of meteorological factors. 

In cereal crops, seed formation ends at the end of April. 

Autumn-winter moisture in the soil at that date is usually sufficient 

for normal plants to germinate. In May, however, with the 

physiological development of plants and increasing the pressure of 

the weather factors, these stocks begin to intensely deplete and in 

the more dry years the yield is decreasing strongly. Irrigation during 

this period neutralizes the effect of the spring May drought and 

provides normal yield. As a result of irrigation in years of great 

drought, yields ranged from 2000 to 3000 kg / ha. In dry and warm 

years the yield of non-irrigated wheat was only 730 kg / ha. To 

ensure a normal sowing crop is essential the amount of moisture in 

the soil in May-June. The soil humidity is decisive for the formation 

of the yield in these crops during the months of July and the 

beginning of August. The decrease in moisture during this period 

leads to a reduction in the yield to varying degrees according to the 

biology of the crop. In dry years, in individual regions of the 

country where maize has not been pollinated during these months, 

mining has not been realized. The conducted in the country 

experiments in dry years showed unsatisfactory yields of maize - 

1030 to 1800 kg / ha. 

At the same time irrigation conditions yield three to four 

times higher yields. Sugar beet is dry-cured. Unlike many other 

plants, it can suffer significant droughts without perishing. 

However, for the development of large plant masses, a prerequisite 

for providing high yields, it needs a great deal of water which, in 

our conditions, can be ensured mainly by irrigation. The tests 

performed with sugar beet show an increase in yield as a result of 

irrigation by 157%. Irrigation on sunflower leads to an increase in 

the yield from 560 to 1870 kg / ha. In soybeans of non-irrigated 

areas, 680 kg / ha were obtained, while in the irrigation area 1300 

kg / ha. In the humid years the optimal water supply of the plants is 

realized with 3 to 5 irrigations, but in practice such an irrigation 

regime is possible only in conditions of unlimited water use and 

optimized elements of the irrigation process. 

Vegetable crops are most demanding for moisture 

throughout their development and need regular irrigation from 

planting to harvesting. In the dry years of all agro-technical 

activities irrigation plays the most important role. 

Research on vegetable crops has confirmed the 

knowledge that water deficit can not be tolerated because of the 

lower quality of production. Therefore, water-saving technologies 

must be applied to them. 

Multi-annual studies on berry and fruit crops - 

Agricultural Academy - Sofia prove that there should not be 

allowed a large water deficit throughout the whole growing season 

as the yield quality is strongly influenced. That is why they 

recommend the use of water-saving technologies where the 

irrigation water savings are about 30%. 

When using drip irrigation, it is proved that a reduction of 

the irrigation norm or respectively irrigation rate can be allowed, 

which for the apple crops in the Upper Thracian region leads to a 

decrease of the yield by 13% and a saving of irrigation water of 

40%. In combined microirrigations with peaches with reduced 

irrigation compared to optimal plus over the crown microwatering, 

where the irrigation water savings are 28%, have proven superior 

quality characteristics of the fruit production. 

At the Institute of Meliorations and Mechanization - 

Sofia, studies on high yield crops - strawberries and raspberries 

prove that the reduction in the irrigation rate did not bring 

significant reductions in yield. 

The research work to determine the impact of the water 

deficit on the quantity and quality of agricultural production in field 

crops continues with new varieties, lines and hybrids, with newly 

created drought-resistant forms. Studies are also consistent with the 

more pronounced drought over the last decade - insoil and 

atmosphere. 

As a new trend in fruit crops, the strategy for regulating 

biological events through water stress is adopted. It is expressed in 

the use of reduced irrigation norms through phases of slow growth 

of fruits coinciding with intense vegetative growth in the respective 

fruit species, without adversely affecting the size of the fruit and the 

yield. 

The accumulated experimental material to establish an 

optimal irrigation regime, the enriched knowledge of the 

dependence of yield on the degree of moisture and the impact of 

water deficiency in particular phases of the development of the 

main irrigated crops reveal opportunities for predicting and 

optimizing the irrigation regime under conditions of optimal and 

insufficient water supply. 

 

Some guidelines in the hydromeliorative 

activity to overcome the effects of drought 
 

The main challenges for innovation policy in irrigation are 

determined by the negative impact of severe climate change, 

causing major economic losses in agriculture. It is no longer a 

matter of accidental phenomena, but of permanent trends for 

prolonged spring and summer droughts. Unfavorable climate 

change is a prerequisite for assessing the location and role of 

irrigation under drought conditions. 

In view of this, there is an urgent need for more targeted 

research and practical improvement in irrigation adaptation as an 

effective means of limiting or preventing the stress impact of water 

deficit on agricultural crops as a result of the ongoing climate 

change in the region. 

Priority efforts are focused on: 

 Clarification of the main ways and measures for 

limiting the negative effects of droughts and adapting 

irrigated agriculture and hydro-meliorations in Bulgaria to 

them; 

 Application of good practices for reasonable and 

economical irrigation of agricultural crops by applying 

water-saving technologies and irrigation techniques under 

drought conditions; 

 Optimization of water regime irrigation regime 

according to the sensitivity of individual growth periods. 

Updating of appropriate irrigation regimes for water 

shortages for irrigation. Irrigation techniques for water-

saving irrigation techniques. 

 Development of adapted model schemes for 

application in irrigation of different crops by water-saving 

technologies and techniques - for drip irrigation, sprinkling, 

mist, microwaving, improved gravity irrigation, etc. 

 Reconstruction of existing and construction of 

new irrigation fields and systems, equipped with high-

productive and water-saving irrigation equipment; 

 Application of new technologies and materials 

in the construction, preventing filtration and water loss and 

reconstruction of irrigation facilities: irrigation channels, 

equalizers, etc. 
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Conclusions: 
1. An analysis of the impact of climate change / rainfall, 

air temperature, relative and absolute air humidity, air saturation 

deficit with moisture and wind speed / on plant growth and 

development is made. 

2. The possibilities and effect of using different irrigation 

technologies and optimization of irrigation regimes to reduce the 

negative impact of drought were reviewed. 

3.The main guidelines for adapting agriculture and 

hydromeliorations to climate change are outlined. 
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